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(54) HYDROGENATED POLYIMIDE ADHESIVE AND ADHESIVE SHEET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly heat-resistant hydrogenated polyimide 
adhesive exhibiting high adhesion to polyimide resin, and to provide an adhesive sheet using the 
above adhesive. 

SOLUTION: This hydrogenated polyimide adhesive comprises a hydrogenated polyimide having a 
weight-average molecular weight of >1.0 x 104 and a glass transition temperature of 0-200° 0 
and obtained by partially or completely hydrogenating the elastomer segments of a polyimide 
composed of an acid anhydride component based on an elastomer segment-containing polymer 
having acid anhydride group and a diamine component based on a 2nd elastomer segment- 
containing polymer having amino groups on both ends of the molecule. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Elastomer segment content polymer which has an acid anhydride group is used as an 
acid anhydride component. An elastomer segment of polyimide which becomes both ends of a 
molecule considering elastomer segment content polymer which has an amino group as a diamine 
component selectively, Or a hydrogenation polyimide adhesive which is the hydrogenation 
polyimide which carried out hydrogenation thoroughly, and is characterized by having the weight 
average molecular weight more than 1.0x10^ and consisting of hydrogenation polyimide which 
has the glass transition temperature of the range of 0-200 **. 

[Claim 2]The hydrogenation polyimide adhesive according to claim 1 which is the polybutadiene 
in which elastomer segment content polymer which has an acid anhydride group has an acid 
anhydride group in a molecule. 

[Claim 3]The hydrogenation polyimide adhesive according to claim 1 whose elastomer segment 
content polymer which has an acid anhydride group is mallein-ized 1 ,2~-polybutadiene. 
[Claim 4]The hydrogenation polyimide adhesive according to claim 1 whose elastomer segment 
content polymer which has an amino group in both ends of a molecule is Butadiene Acrylonitrile 
which has an amino group in both ends of a molecule. 

[Claim 5]The hydrogenation polyimide adhesive according to claim 1 whose elastomer segment 
content polymer which has an amino group in both ends of a molecule is a polysiloxane which 
has an amino group in both ends of a molecule. 

[Claim 6]An adhesion sheet which has the hydrogenation polyimide adhesive according to any 
one of claims 1 to 5 on a substrate sheet. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention has the adhesive property outstanding to polyimide resin 
especially in detail about the adhesives and the adhesion sheet which consist of hydrogenation 
polyimide, and it relates to the hydrogenation polyimide adhesive which is excellent in heat 
resistance, and the adhesion sheet which uses it. 
[0002] 

[Description of the Prior Art]Conventionally, what becomes a main chain from the polyimide 
which has an aromatic ring as a polyimide adhesive is known. However, since such adhesives that 
consist of thermoplastic polyimide need to face applying to adherend, and to heat and dissolve 
polyimide in not less than 200 ** high temperature, not only workability and productivity are low, 
but there is a possibility of bringing about degradation of adherend. Since to heat by high 
temperature over a long time is similarly needed in order to make it harden after applying to 
adherend, such adhesives that consist of thermosetting polyimide have the same problem as the 
above. 

[0003]Since polyimide has an aromatic ring in a molecule as the conventional polyimide adhesive 
was mentioned above. It also has the problem that an elastic modulus is also high at stiffness, 
the selectivity to adherend is high since it is inferior to exfoliation adhesive strength or shock 
adhesive strength and polyimide has high cohesive force, and an adhesive property is low. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention was made in order to solve the problem 
in the conventional polyimide adhesive mentioned above, and it is the purpose has the 

adhesive property which was alike, and received and was excellent, and it is providing the 
hydrogenation polyimide adhesive which is excellent in heat resistance, and the adhesion sheet 
which uses it. 

[0005] 

[Means for Solving the Problem]According to this invention, elastomer segment content polymer 
which has an acid anhydride group is used as an acid anhydride component, An elastomer 
segment of polyimide which becomes both ends of a molecule considering elastomer segment 
content polymer which has an amino group as a diamine component selectively. Or it is the 
hydrogenation polyimide which carried out hydrogenation thoroughly, and it has the weight 

average molecular weight more than 1.0x10"*, and a hydrogenation polyimide adhesive consisting 
of hydrogenation polyimide which has the glass transition temperature of the range of 0-200 ** 
is provided. 

[0006]According to this invention, an adhesion sheet which has the hydrogenation polyimide 

adhesive which was mentioned above on a proper substrate sheet is provided. 

[0007] 

[Embodiment of the Invention]The hydrogenation polyimide adhesive by this invention uses as an 
acid anhydride component the elastomer segment content polymer which has an acid anhydride 
group, The elastomer segment of the polyimide which becomes both ends of a molecule 
considering the elastomer segment content polymer which has an amino group as a diamine 
component selectively. Or it is the hydrogenation polyimide which carried out hydrogenation 
thoroughly, and it has the weight average molecular weight more than 1.0x10^, and consists of 
hydrogenation polyimide which has the glass transition temperature of the range of 0-200 **. 
[0008]According to this invention, the hydrogenation polyimide used for a hydrogenation 
polyimide adhesive manufactures the polyimide which consists of the above-mentioned acid 
anhydride component and a diamine component, and carries out hydrogenation of both elastomer 
segments of this polyimide selectively or thoroughly. 

[0009]The acid anhydride component in the above-mentioned polyimide is an elastomer segment 
content polymer component which has an acid anhydride group, and its maleic anhydride group is 
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preferred as the above-mentioned acid anhydride group. As an example of an elastomer segment 
content polymer component of having such an acid anhydride group. For example, the 
polybutadiene which has an acid anhydride group can be mentioned into a molecule, and the 
mallein-ized 1 ,2-polybutadiene which can be especially obtained as BN-1015 by Nippon Soda 
Co., Ltd. can be mentioned as a desirable example. 

[0010]On the other hand, the diamine component in the above-mentioned polyimide, To the both 
ends of a molecule, are an amino group elastomer segment content polymer which it has, and as 
the example, For example, Butadiene Acrylonitrile which has an amino group can be mentioned to 
the both ends of the molecule which can be obtained as hiker ATBNISOOby Ube Industries, Ltd. 
X42. The amino modified silicone oil which becomes both ends of a molecule from the 
polysiloxane which has an amino group (for example, propylamine group), for example as another 
example of an elastomer segment content polymer component of having an amino group in the 
both ends of a molecule can be mentioned. Such amino modified silicone oil can be obtained as 
product [ made from Shin-etsu Silicone ] X-22-161AS, for example. 

[001 1]In order to obtain polyimide using an acid anhydride component and a diamine component 
which were mentioned above. It can obtain among an organic solvent by making it react, stirring 
a diamine component and an acid anhydride component under heating so that the number of 
mols of the amino group which the above-mentioned diamine component has, and the number of 
mols of the acid anhydride group which the above-mentioned acid anhydride component has may 
become almost equal. 

[0012]As the above-mentioned owner solvent intermediation, N-methyl-2-pyrrolidone, N.N- 
dimethylformamide, N,N-dimethylacetamide, a N,N-diethylacetamide, dimethyl sulfoxide, 
hexamethylphosphoramide, N-methylcaprolactam, and cresol can be mentioned. 
[0013]The range of reaction temperature is 150-350 **, preferably, the range of it is 150-250 **, 
and it can usually be obtained as a solution in the organic solvent using the generated polyimide 
by making it react at such a temperature for several hours. 

[0014]Subsequently, a hydrogenation catalyst is added to the solution of the polyimide produced 
by doing in this way, The hydrogenation polyimide used in the adhesives by this invention can be 
obtained by carrying out hydrogenation of the elastomer segment which has an acid anhydride 
group in a polyimide molecule, and the elastomer segment which has an amino group in the both 
ends of a molecule selectively or thoroughly using hydrogen, 

[0015]Thus, as a hydrogenation catalyst for carrying out hydrogenation of the double bond in the 
elastomer segment which a polyimide molecule has selectively or thoroughly, and obtaining 
hydrogenation polyimide, If it is the hydrogenation catalyst known conventionally, it is not limited 
in particular, but a platinum catalyst and a ruthenium catalyst are used preferably, for example. 
[001 6] According to this invention, as mentioned above, partial hydrogenation may be sufficient 
as the hydrogenation of polyimide, and perfect hydrogenation may be sufficient as it, for example, 
it is suitably chosen in consideration of required heat resistance etc. Therefore, according to the 
grade of required hydrogenation, etc., the hydrogenation reaction of polyimide may be performed 
by ordinary temperature ordinary pressure, and may be performed under application-of-pressure 
heating. 

[001 7] After the end of a hydrogenation reaction, to the obtained hydrogenation polyimide 
solution Thus, a poor solvent. (For example, heptane) etc. in addition, by repeating again 
operation of making it precipitating by heptane, several times if needed, after settling polyimide 
and making a good solvent (for example, ethyl acetate) remelt this. The hydrogenation polyimide 
used in the adhesives by this invention can be obtained as powder. 

[001 8]Thus, the hydrogenation polyimide obtained has the weight average molecular weight more 
than 1.0x10^, and the adhesives which have the glass transition temperature of the range of 0- 
200 **, and consist of such hydrogenation polyimide in this way can be conveniently used as 
thermosensitive adhesives which have heat resistance. Since the adhesives obtained are inferior 
to heat resistance etc. when the weight average molecular weight of hydrogenation polyimide is 
smaller than 1.0x10 ^, it is not desirable. Although the maximum in particular of the weight 
average molecular weight of hydrogenation polyimide is not limited, it is usually a 5.0x10^ grade. 
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[001 9] According to this invention, to the hydrogenation polyimide produced by doing in this way 
if needed. Reactant groups and cross linking agents, such as polyisocyanate, an epoxy resin, and 
a polymerization nature unsaturated monomer, may be blended, and a tackifier like phenol resin 
or rosin, paints like a white titanium pigment or carbon, silica, an impalpable powder bulking agent 
like calcium carbonate, etc. may be blended. 

[0020]According to this invention, It can be made to be able to dissolve in a proper organic 
solvent, and the hydrogenation polyimide which could use as adhesives the hydrogenation 
polyimide produced by doing in this way with powder, and was obtained can also be used as 
solvent type adhesive. Although the organic solvent in particular for considering it as solvent 
type adhesive is not limited, the comparatively low-boiling-point organic solvent whose boiling 
point is 1 50 ** or less like ethyl acetate, a tetrahydrofuran, and toluene is used preferably, for 
example. It is because subsequent spreading, desiccation, etc. are easy if these solvents are 
used. 

[0021]According to this invention, the above-mentioned hydrogenation polyimide can be applied 
on a proper substrate sheet with powder, application-of-pressure heating can be carried out, an 
adhesion sheet can be obtained, and the above-mentioned hydrogenation polyimide solution can 
be applied to a proper substrate, and an adhesion sheet can be obtained by making it dry. As the 
above-mentioned substrate sheet, synthetic resin films, such as polyimide, polyamide, and 
polyester, a nonwoven fabric, a rayon paper and stainless steel, a copper metallic foil, etc. are 
used, for example. 

[0022]Thus, if it applies and dries to the proper substrate which can use the adhesion sheet 
obtained as adhesive tape or a label, and has detachability, it can be considered as a double- 
sided adhesion sheet, and such a double-sided adhesion sheet can be used conveniently for 
adhesion fixing, for example. 

[0023]When pasting up adherend with the hydrogenation polyimide adhesive by this invention, are 
based on the glass transition temperature of the hydrogenation polyimide to be used, the heat 
resistance of adherend, etc., but. It is desirable, after applying a hydrogenation polyimide 
adhesive to adherend, for example, in order that carrying out application-of-pressure heating at 
the temperature of the range of 100-200 ** may usually raise an adhesive property preferably by 
50-300 ** using hot press, electric induction heating apparatus, etc. 
[0024] 

[Example]Although a reference example is given to below and this invention is explained to it 
with an example, this invention is not limited at all by these examples. 

[0025] Reference example 1 thermometer, Dean Stark, and a tap funnel in the attached flask 
15.44 g (10 millimol) of mallein-ized 1 ,2-polybutadiene (BN-1015 by Nippon Soda Co., Ltd., acid 
value 145 mgKOH/g), 20g of xylene and 254 g of N-methyl-2-pyrrolidone (NMP) were taught, 
and were stirred and dissolved. The both ends of a molecule trickle into this the NMP solution of 
9.0 g (10 millimol) of Butadiene Acrylonitrile (Ube Industries, Ltd. make ATBN 1300X42, amine 
equivalent 900) which is an amino group. Having heated at 200 ** among the oil bath for 3 hours, 
and removing the generated water, after fully mixing, the above-mentioned acid anhydride 
component and the diamine component were made to react, and the polyimide solution was 
obtained. After adding heptane to this solution and reprecipitating polyimide, it remelted to ethyl 
acetate, the operation reprecipitated by heptane was repeated 3 times again, and the ethyl 
acetate solution SI of polyimide was obtained. 

[0026]The platinum catalyst was added to the polyimide solution SI obtained by the example 1 
reference example 1 , partial hydrogenation of the above-mentioned polyimide was carried out for 
the bottom of 1 atmosphere of existence of hydrogen gas, and seven days, and the 
hydrogenation polyimide solution A1 was obtained. After adding heptane to this hydrogenation 
polyimide solution and reprecipitating hydrogenation polyimide, it remelted to ethyl acetate, the 
operation reprecipitated by heptane was repeated 3 times again, hydrogenation polyimide was 
obtained, and measurement of glass transition temperature and weight average molecular weight 
was presented with this. 

[0027]The polyimide solution SI obtained by the example 2 reference example 1 was diluted with 
cyclohexanone twice, the ruthenium catalyst was added to this, hydrogenation of the above- 
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mentioned polyimide was carried out nearly thoroughly under the with the temperature of 100 **, 
and a hydrogen pressure of 40 atmospheres condition for 6 hours, and the hydrogenation 
polyimide solution A2 was obtained. After adding methanol to this hydrogenation polyimide 
solution and reprecipitating polymer, it remelted in toluene, the operation reprecipitated with 
methanol was repeated 3 times again, hydrogenation polyimide was obtained, and measurement 
of glass transition temperature and weight average molecular weight was presented with this. 
[0028]In the comparative example 1 reference example 1, the polyimide solution was obtained 
like the reference example 1 except the both ends of the molecule having used Butadiene 
Acrylonitrile 4.5g (5 millimol) which is an amino group. After adding heptane to this solution and 
reprecipitating polymer, it remelted to ethyl acetate, the operation reprecipitated by heptane was 
repeated 3 times again, and the ethyl acetate solution S2 of polyimide was obtained. 
[0029]The platinum catalyst was added to this polyimide solution S2, partial hydrogenation of the 
above-mentioned polyimide was carried out for the bottom of 1 atmosphere of existence of 
hydrogen gas, and seven days, and the hydrogenation polyimide solution B1 was obtained. After 
adding heptane to this hydrogenation polyimide solution and reprecipitating hydrogenation 
polyimide. it remelted to ethyl acetate, the operation reprecipitated by heptane was repeated 3 
times again, hydrogenation polyimide was obtained, and measurement of glass transition 
temperature and weight average molecular weight was presented with this. 
[0030]About the hydrogenation polyimide obtained in the above-mentioned example and the 
comparative example, glass transition temperature and weight average molecular weight were 
measured as follows, and the adhesive property was evaluated about the hydrogenation 
polyimide solution, i.e., adhesives. obtained in the above-mentioned example and the comparative 
example. 

[0031 ]The cylindrical sample of cross-section area [ of 0.5 mm ] ^ is prepared from 
measurement profitable **** polyimide of glass transition temperature, When this was fixed 
between 2-cm zippers, the dynamic viscoelasticity was measured on the frequency of 1 0 Hz 
using DMS210 made from SEIKO Instrument and temperature up was carried out from low 

temperature, elastic-modulus E' made temperature which falls below to lO^Pa glass transition 
temperature. 

[0032]It measured in Toso gel permeation chromatograph SC-8020, using dimethylformamide as 
a weight-average-molecular-weight solvent. 

[0033]It dried and the adhesion sheet was created, after applying adhesives so that dry 
thickness may be set to 20 micrometers on the polyimide film of adhesive evaluation thickness 
of 25 micrometers. This adhesion sheet was pasted together to the polyimide film of another 25- 
micrometer thickness, and it let pass and pasted together to a 1 20 ** heating roller sticking-by- 
pressure machine. This was cut to 10-mm width, T exfoliation of was done the speed for 5- 
mm/using the autograph, and it asked for exfoliation power. This was made into room- 
temperature-gluing power. A result is shown in Table 1 . It asked for exfoliation power similarly in 
atmosphere with a temperature of 1 00 **, and this was made into adhesive strength at the time 
of heat. 



[0034] 
[Table 1] 




^ % M 


mm 




1 


2 


1 












7.0x10* 


7. 2x10' 


8. 8x10' 




55 


100 


45 










%w&mt) (g) 


280 


250 


240 




220 


230 


70 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran^web_cgi_ejje?atw„u=http%3A%2F%2Fwww4.i,.. 2009/07/24 



JP,2002-249749,A [DETAILED DESCRIPTION] 



5/5 ^— V 



[0035] 

[Effect of the Invention]As mentioned above, the hydrogenation polyimide adhesive by this 
Invention, As an acid anhydride component, use the elastomer segment content polymer which 
has an acid anhydride group, and carry out hydrogenation of the polyimide which uses the 
elastomer segment content polymer which has an amino group with a diamine component to the 
both ends of a molecule as a diamine component, and 1.0x10. Since it has the weight average 
molecular weight more than ^ and has the glass transition temperature of the range of 0-200 **, 
it excels in the adhesive property and heat resistance to polyimide resin. 
It can use conveniently as thermosensitive adhesives. 



[Translation done.] 
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-hb-t^Ztti^X^. -e-cOid^WMSSi^-F^. 

[00233 ^W^izX ^ym^V^ 5 F^^^PH^TM 

t t^Ji:. fflv^S*^#'y-f 5 Fc^;*'7 
XlE^aS W«#:cOiiilStt«fc i) J; U 

5 F««sij^««*t^amL/;m. mtis, tmrux 
^mnrntmrnmrn^m^'^x . 50-300 

"C. IffS: t <{4. 10 0—2 0 o'ccommcO'&AximS. 



!(4) 002-249749 ( P 2 0 0 2 - 2 4 9 7 4 9 A) 



[00 24] 
[0 0 2 5] 

(») SBN-1 0 1 5. Rfif 14 5mgKOH/g) 

15. 44g ( 1 OiWtJU) . ^i^Uy 20 sRV^N 
-;<f-;I^-2-b°oU (NMP) 2 54 gSrttji 

y « f * § 7'^ >''x>— T:? U n- h y 7W^tm^#: ( ^ 

s^mm m) satbn 1 3 oox4 2, Ts.ymA9 

00)9. Og ( 1 05U^:;P) C7)NMP?§M^JST 

+!JJ-{=^^Lfc«. rftm*. 2 0 0t:t'3iepiajii*ft 

[0026] imsfi?!] 1 

1 T1#/t;Ky ^ 5 m-ms 1 t^reMi^ESrJai.. 

ft. zixi::^'^xm^mm.t/m».^m^m(r)m^^z 
[0027] mmm2 

(:T20tc#f?L. Ztil,Zfl^7-~^J^mmiMt. WM 
1 0 o-c, 7k«ffi::>j4 o^ffico^Tt^eiBrS. iiesl? 

[0028] ifc«^]l 

v=jry-r^Uo^F!;;P**^#:4. 5g(55U^ 



^ffl>,^f^Jai'K±##0iJli:|5l«tctT. --KU-^SF 
^;P^?gS2 2:#Jt. 

[0029] i<7)*ru^5 Fj§?S S 2 (caifeliM^: JD 

F^gPii^^LT. 5 F^B 1 ?r#^c. <I 

O^K^*"'; ^ 5 F?t?St;'\r^>'&jDi., im^-^}^ 5 

^yx-mc^^hm^^3^my)m^x. tk^-ku^s 

mz\%hfz. 

[0030] mmmmj^)m.m.zii\^xwz^m^ 

[0031 ] H'yTJkWm.crMm 

^^P«L,. <Iil$:2cm(?5^^>7^'[STll^t. -b-^ 

3-- f yX-y/t-y^-F (1*) lgDMS2 1 OSrfflV^T. 

[0032] 

■ii^tLTi^yf-^i-ji^yi^w^rsF^fflv^T. 1 — y— 

«^;l'>'N-SX-i^ay^'0-vF:5^^7SC-8 
0 2 0{;TS!lSt7t:. 
[0033] 

2 5//mJ?$<0rffU>f 5 Fy -f ;l'A±tc:|fe«JSS*«2 0 

«v— FSr#^Uc. ZCDmm>—h^S'icr>2 5Mmm 
§«0;ifJ-f 5 Fy ;WAfcft5"9-^*)-^. 1 2 O'CcOKp^ 

StC-roaift. Ji--F^"^ySrfflV->T, 5mm/'-^com& 

7t, ^m^mnzi^-t. ^Jt. ^jgi oo-cosHM* 

•C|iI«{ctt:iiJSill2r«a6T. C:ixSrl|fci«««*i:L 

[00341 
[^1] 
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£ 15"i 
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£t 


1 
1 












7-OxlO^ 


7,2x10' 


8. 8x10=" 


ifv AU^MU ("C ) 


55 


100 


4b 










(g) 


280 


250 


240 


la^it^^ (g) 


220 


230 


70 



[0035] 



i^hffll^T^r-S>?KU-^ ^HS:7j<^LT^D. 1. 0X1 
04 a±<:Ofi»¥i^^^S^^r-r>S^J^tC. 0 — 2 0 0 



(51)Int.C1.7 liglJiH^ FI (##) 

CO 9 J 109/02 CO 9 J 109/02 

183/08 183/08 

G0 9F 3/10 G0 9F 3/10 C 

F:^— 4J004 AA05 AA06 AA07 AAll AB05 

CA02 CA06 CA08 CBOl CC02 

EA05 FA08 
4J035 GA02 GB02 GB08 GB09 GBIO 

LA04 LB02 
4J040 CA021 CA071 DL031 EH031 

GA07 GA12 GA14 LAOl LA02 

LA06 LAOS PA23 
4J043 PA02 QB15 QB26 SA06 5B01 

SB02 TA22 TBOl TB02 UA761 

UA762 WA09 WAD WA16 

WA23 XA03 XA16 XA17 ZBOl 



